Chemosensitizing effects of metformin on cisplatin- and paclitaxel-resistant ovarian cancer cell lines.
Epithelial ovarian cancer (EOC) remains the most lethal gynecologic malignancy. Primary cytoreductive surgery with adjuvant taxane-platinum chemotherapy is the standard treatment to fight ovarian cancer, however, their side effects are severe, and chemoresistance emerges at high rates. Therefore, EOC clinic urges for novel treatment strategies to reverse chemoresistance and to improve the survival rates. Metformin has been shown to act in synergy with certain anti-cancer agents, overcoming chemoresistance in various types of tumors. This paper aims to investigate the use of metformin as a new treatment option for cisplatin- and paclitaxel-resistant ovarian cancer. The effects of metformin alone or in combination with conventional drugs on resistant EOC cell lines were investigated using the MTT assay for cell proliferation; Flow Cytometry analysis for cell cycle and the mRNA expression was analyzed using the real-time PCR technique. We found that metformin exhibited antiproliferative effects in paclitaxel-resistant A2780-PR, and in cisplatin-resistant ACRP cell lines. The combined therapy containing conventional drugs and metformin improved the effect of the treatment in cell proliferation rate, especially in the resistant cells. We found that metformin, in clinical relevant doses, could significantly reduce the mRNA expression of inflammatory cytokines and NF-κB signaling pathway. Taken together, our observations suggest that metformin inhibits the inflammatory pathway induced by paclitaxel and cisplatin treatment. Furthermore, metformin in combination with paclitaxel or cisplatin improved the sensitivity in drug-resistant ovarian cancer cells. Therefore, metformin may be beneficial treatment strategy, particularly in patients with tumors refractory to platinum and taxanes.